Several mandatory and voluntary further training programs in healthcare and long-term care sectors are available in Canada. However, the relation between further training of care workers and quality of patient care in hospitals, home care settings, and residential care facilities are unclear. This study investigates the association of further training of nurses, healthcare workers, and care assistants, as well as the health workers' staffing levels with quality of life of older adults in Canada. Cross-sectional data, which included quality of life variables, such as medication errors, fall injuries, and complaints of older adults across healthcare and social care sectors, were drawn from the Canadian National Survey of the Work and Health of Nurses. The additional training of health workers has a positive association with quality of elder care by reducing incidence of fall injury and medication error and increasing resident satisfaction of patients. Staffing level among health workers is also positively associated with these quality of life variables. The findings of the study suggest that health worker staffing level and further professional training can improve quality of life of older adults. This study is original in that it examined a national representative sample from Canada and quality of life variables. Previous studies have not used such a survey thus far. Moreover, this study is unique because it connects professional development and further education to quality of life factors, such as incidence of fall injuries and medication errors, and resident satisfaction.
advanced knowledge practices lead to advancement in career opportunities for health workers. The nursing literature suggests that professional education improves quality of nursing healthcare and effectiveness of patient care (Fumic, Marinovic, & Brajan, 2014) . However, health workers are unable to participate in professional development programs outside their workplace because of busy schedules (Muliira & Muliira, 2012) , and to pay for training on their own as they are among the lowest paid employees in the white-collar professions (Stone & Weiner, 2001) . Although many educational programs for health workers have been initiated by long-term care facilities, the effectiveness of additional training remains unclear (Aylward et al., 2003) .
Many studies have been conducted on training approaches and content among healthcare professions, but studies on the impact of such programs on quality of care are scarce (Stiggelbout et al., 2012) . There are also few studies on the effectiveness of continuing education of registered nurses (RNs) and staffing level on nursing practice and quality of patient care in hospitals (Aiken et al., 2011) . A study on bedside care workforce showed that a greater proportion of highly skilled professional nurses is associated with better health-related outcomes for patients (Aiken et al., 2013) . Studies have also increasingly suggested that significant investment in further professional education and training could enhance health workers' knowledge and skills to meet the needs of patients effectively. However, there is limited evidence on the association of further professional education with care practice (Clark, Draper, & Rogers, 2015) . The premises of this study suggest that quality care is situated in the context of care and physical and psychological health. Key factors as injury, medication error and elderly satisfaction are studied in relation to training and staffing level.
Fall Injury
Many residents in nursing homes have not received appropriate medical and nursing care showing that nursing in residential homes are of low quality compared with that in hospitals (Millard, 1989; 13, Craig, 1995) . Older adults are more susceptible to accidents, such as falls and have little control over daily life activities. Injury by fall accounts for 90% of hip fractures due to impact from the fall or poor bone strength (Woolf & Akesson, 2003) . Most older adults have poor nutrition, which is contrary to the necessity of maintaining a healthy diet to increase bone strength and reduce trauma due to injury (Woolf & Akesson, 2003) . In fact, older adults who take vitamins on a regular basis experience substantial changes in their lifestyles. Therefore, the healthcare of older adults must be in accordance with health and safety standards; on this subject, many issues are raised concerning health workers' expertise and advanced knowledge. Health workers must follow specific patient and staff educational programs to raise awareness of accident prevention (Mwanri & Fuller, 2003) and learn about pre-emptive means that protect older adults.
Medication Error
The common theme in the literature on polypharmacy suggests that intensified adverse drug reactions and non-adherence to medical treatment could result in adverse health risks (Cleary & Howell, 2007) . All groups of older adults are likely to increase their dependence on medication as they age, that is, taking a regimen of drugs three to four times a day. However, few older adults can keep up with the medication schedule independently; non-adherence may increase morbidity and mortality incidence (Urquhart, 1994) . Empirical evidence indicates that medication error accounts for about more than 7,000 deaths annually (Institute of Medicine, 1999) , making it an important measure of quality of care. In nursing research, low staffing level is among the reasons medication errors occur, which may result in erroneous administration of medication in hospitals or long-term care settings.
Considerably, several concurrent drugs have resulted in a high number of chronic conditions and are positively associated with poor adherence (Billups, Malone, & Carter, 2000) . As the number of administered medicines increases, the probability of error and mistakes increases as well. Chan, Nicklason, and Vial (2001) found that 26% of hospital admissions were a result of medication non-adherence and the omission and cessation of a medication regimen. Grocki and Huffman (2007) suggested that health workers have a responsibility and ethical obligation, whether intentional or unintentional, to improve the lives of older adults.
Medication errors are compounded with the mistakes of older adults in their ability to regularly keep up with their medication. They may be unable to recollect exactly when and what drugs they have taken or the regimen and schedule they maintain. Health workers in elder homes bear the greater responsibility to monitor and administer drug dosages; as such, they are responsible for the drug treatment of older adults (Berthenet, Vaillancourt, & Pouliot, 2016) .
Other types of medication errors may result from polypharmacy mismanagement in long-term care homes. For instance, elder residents undergo a complicated medication regimen, and any change in their regular drug dosages leads to adverse effects on their health. Health workers must be aware of the medication schedule, medication history, administration schedules, and dosages of drugs. When health workers' shifts change, they may make mistakes or get confused about dosage levels and administration. Additionally, the unethical and/or dishonest acquisition of drugs by health workers for personal use and their professional misconduct (Chambers & FRCCP, 1999) can lead to intentional misadministration of drugs.
Complaints (Resident Satisfaction)
Because elder care is becoming more complex, the knowledge and skills of nurses must be up-to-date so that they can support and improve the quality of life. We argue that satisfaction with life of older people in an elder home setting depends on the social and medical care they obtain. However, other life trajectories, such as social participation, family, community, and social support (Walker, 2005; Wilhelmson, Andersson, Waern, & Alleberck, 2005; Zaninotto, Falaschetti, & Sacker, 2009; Burton-Jeangros & Zimmermann-Sloutskis, 2016) , may also impact their life quality. Although family and friends provide security and recognition within their family homes (Hayat, Khan, & Sadia, 2016) , older adults in elder homes might feel completely isolated from their environments. In elder homes, which may deteriorate their quality of life substantially. Thus, the role of health workers is significant in providing comfort and support and in alleviating the satisfaction of older adults' quality of life. We also argue that satisfaction with care service enables them to perceive better quality of life. Thus, this study examined three important factors: injury, medication error, and resident satisfaction. Evidence suggests a strong association between quality of care and quality of life mediated by health satisfaction (Hsieh, 2009) . Certainly, older adults need social support whether living inside or outside an elder home. In elder homes, health workers are the main actors that provide support for older adults, by ensuring that residents experience a certain level of comfort, including social support and material, safety, and health needs (Borg, Hallbergir, & Blomqvist, 2006 , 2014 . McCartan-Quinn et al. (1996) revealed that older adults have low level of satisfaction with the level of information and social needs they receive in elder homes. The support they receive is associated directly with the older adults' sickness, demographic factors, and clinical features. However, according to Chiaelli and Beradi (2011) , the pattern of intervention, whether in a physician follow-up or health workers, seems to influence older adults' assessment of medical care and social support. Moreover, older adults perceive that positive health is correlated with greater life satisfaction (Mollaoglu, Tuncay, & Fertelli, 2010) ; it is more likely, those with poor health condition perceive low life satisfaction. Forbes (2001) suggested that health workers is the best predictor of satisfaction in the Canadian healthcare system, as they work consistently and uniquely with older adults and usually take care of the same residents (Forbes, 2001) . In this regard, health workers are supposed to assist older adults in terms of providing professional medical care and social support. Aiken et al. (2003 Aiken et al. ( , 2011 discovered that staffing level is associated with quality of care. However, the impact of an educational composition of RNs and elder care workers remains unclear. Research on staffing, patient outcomes, and injuries in older adults has been inconsistent. Although several studies have found no association between levels of staffing and adverse health conditions (Silber & Rosenbaum, 1997) , others have reported that increased levels of staffing are associated with a lower mortality rate among older adults (Hartz et al., 1989) . These contradictory results may be explained by the inability of hospitals to assess the association of staffing levels with outcomes of injury and medication errors among older adults (Needleman et al., 2002) . In fact, controlling for such outcomes is difficult as they can occur outside the hospital or at homes where data are not easily obtainable. Thus, this study examines the association of staffing levels with medication errors, injury and satisfaction levels among older adults residing in nursing homes.
Staffing Level

Nursing Training in Canada
Potential health workers take science subjects, such as chemistry, physics, and biology, in the last two years of secondary school to get into nursing programs or schools at professional colleges or universities (Health Force Ontario Canada, 2015) . Until 1995, to become an RN, a three-year diploma in nursing programs at a professional college affiliated with a hospital was required. However, after 1995, this requirement was changed, and all provinces in Canada were encouraged to start a four-year bachelor's degree in nursing science (Canadian Nurses Association, 2015) . Currently, in all 10 provinces and three territories, except Quebec, a four-year bachelor's degree in nursing is required to become an RN. Other than RNs, licensed practical nurses (LPNs) and registered psychiatric nurses (RPNs) are required to receive a nursing license. LPNs are required by law to have a similar nursing education as an RN, but a shorter training duration of two years (or a two-year diploma). RPNs need to complete a three-year diploma or a four-year bachelor's degree in mental health (Canadian Nurses Association, 2015) . Some provinces prefer a bachelor's degree in mental health, whereas others still accept a three-year diploma for practice. However, a four-year degree is preferred throughout Canada. 
Further Training of Elder Carers and Care Assistants
In Canada, further training for RNs and RPNs requiring specialty courses leads to higher education qualifications. Nurses with a bachelor's degree can undergo additional training to achieve a master's or doctoral degree in nursing (Canadian Nurses Association 2015). Nursing care assistants who work in long-term care facilities, residential care facilities, and home care settings, receive professional training under the direction of nurses and elder carers. They need up to one year of training for a recognizable qualification. For unskilled or low skilled care assistants/workers, on-the-job care training is provided. To obtain a certificate, a training lasting between 6 and 12 months is required (Canadian Nurses Association & Registered Nurses' Association of Ontario, 2010). In different provinces or professional colleges, various names or labels, such as care aide, senior caregivers for older adults, and personal and home support workers, are given for elder carers.
Objectives and Research Questions
This study used two main independent variables, namely, staffing level and further education, and three dependent variables, namely, medication errors, fall injuries, and complaints of residents, which served as a proxy measure of satisfaction. The first research question was on the association of staffing level with medication errors, fall injuries, and complaints of older adults. The second question was on the association of training (i.e., post certification) with medication errors, fall injuries, and complaints of older adults.
The main framework and theory of quality care suggest that an effective training has a greater impact on quality of life of older adults. Lifelong learning for healthcare workers who work in home care locations, hospitals, or long-term residential care settings is indispensable for professional development and care skills for safe patient care. Continuing learning of nurses through their career enriches their knowledge and skills and keeps them up-to-date with the changes in technology and healthcare environment over time.
Method
Data
In this study, data were drawn from the Canadian National Survey of Work and Health of Nurses (NSWHN, 2005) . The selected variables were never repeated in other Canadian surveys. The sample was selected systematically. A total of 18,676 RNs, LPNs, and RPNs, who were employed in various healthcare settings in all provinces and territories of Canada were interviewed. Nurses working in hospitals, long-term care facilities, and home care settings were included in this survey. Nurses answered questions on quality of patient care, including medication errors, fall injuries, and residents' complaints.
Measures
The dependent variables were measured through perceptions of health workers on issues pertaining to adverse events or occurrences among patients such as medication errors, falls and satisfaction. Because resident satisfaction is a broad and multidimensional measure, we used number of complaints as a proxy measure, where a lower number of complaints means a higher level of satisfaction, and vice versa. The independent variables as staffing level measurement was based on their perception during their shift, ratio between number of patients and number of nurses on duty during their shifts at their work setting, such as hospital, long-term care facility, community health setting and others settings (Physicians officer, private nursing agencies, educational institutions and government associations). Training was measured through years training post degree certification; the unit of measurement was in years.
Research Design
We ran three different overarching regressions using two independent variables, that is, staffing level and further training. The dependent variables were medication errors, fall injuries, and complaints of older adults. A regression determined the association of further training with income, then three overarching regressions defined the predictive power of post-basic education and staffing levels on three important elder conditions.
A precursor analysis using annual and employment earnings as dependent variables were regressed by the independent variables of age, post-basic training, and experience. As the years of education increase, the probability of earnings also rises. To investigate how further training affects nurses' and elder carers' annual earnings, a regression analysis was performed. Table 2 presents the results of the regression analysis using income as the dependent variable and age, post-basic training, and experience as the independent variables. Although Canadian healthcare workers' further training had no positive association with annual earnings, the 10 or more years of experience of nurses were associated with annual earnings. The same number of years of experience of elder carers and care assistants were positively associated with their annual earnings. These findings suggest that the further training of low skilled workers was not correlated with their annual earnings but had a moderate correlation with number of years of experience and annual earnings, including overtime and annual bonuses. Table 3 presents the main regression results. The analysis showed that staffing level and post-basic education had a positive association with the prevention of fall. Adequate staffing and additional nursing staff have a positive impact on prevention of fall. The findings from this study showed that healthcare facilities with adequate staff was 1.311 times more likely to prevent a resident's fall injury.
Employment, Income, and Earnings
Fall Injury
Medication/Dose Errors
The second analysis investigated the association of nursing education with medication errors. The findings of the logistic regression indicated a positive association of advanced training (higher degrees) of nurses with rare medication errors ( Table 2 ). The odds ratio indicated that nurses with advanced training or a higher level of nursing training are 1.015 times less likely to give wrong medication to residents when compared with those with a lower level of nursing training. Adequate staffing level is also positively associated with rare medication errors. Healthcare settings with adequate staff have a 1.045 times higher probability of rare medication errors. 
Complaints From Residents
Shortage in nursing staff in busy care settings may lead to complaints from residents; accordingly, adequate staffing helps reduce the number of residents' complaints. The results showed that complaints were minimized by gjhs.ccsenet.org
Global Journal of Health Science Vol. 11, No. 3; 1.240 times when there was adequate staff. Regarding nursing education, data showed a negative relationship between advanced nursing education and complaints. The odds ratio (0.858) implied that nurses with advanced education were more likely to have complaint than those with a lower educational level. This finding suggests that nurses with advanced education take on several roles and responsibilities, such as administrative tasks, and thus are more likely to work with doctors, give instructions to lower-ranked staff, and oversee the whole ward and thus do not have much time to spend with all residents and their families.
Discussion
Elder carers and care assistants undergo training in different areas of nursing. They have less time or fewer opportunities to upgrade their qualification upon completion of their education or when working. Those who have a strong commitment to enhance their knowledge and skills can be admitted to off-the-job training programs according to their educational level and interest in a specific area of nursing. This study proposed that further training of nurses in Canada enables them to enhance their knowledge and skills. This study also found that a 10-year working experience did not increase the earnings of nurses but it did for health workers and nurse assistants. Therefore, this study suggests that an increase in earning that is commensurate with a nurse's advanced training could encourage health workers to seek further education and professional development in the profession.
RNs in Canada have opportunities to further their training towards higher educational qualifications, especially those who already have a bachelor's degree. Their basic level of education would allow them to move forward and be able to receive additional training towards a master and doctoral degrees in nursing for their career advancement, whether in teaching, research, or management positions. This study addressed the staffing levels in relation to incidence of fall injuries and medication errors. The difficulty of analysing those factors as injuries and medication error is that it is not easily established or validated because they happen post-hospital discharge outside an elder home setting. Nevertheless, assessing care for older adults in relation to quality of life is easier among those living in elder homes under a long-term care because they have a much more controlled environment.
The results of the study indicated that further professional development and training had a positive association with preventing medication errors. Although many studies have indicated that medication errors lead to cases of morbidity and even death (Urquhart, 1994) , providing on-time and correct medication improves the overall quality of care and are important elements in maintaining the health and knowledge of polypharmacy drugs use among older adults. With increased staffing, there was a lesser probability of medication errors. This strong association indicated that with an appropriate staffing level, health workers can meet the required levels of care and may provide organizational directives. Moreover, although this study did not consider the combination of staffing levels and medication errors, it statistically addressed the unique variations of training and staffing levels. We believe that a sufficient number of trained health workers will provide quality care to older adults. Most elder carers in Canada surveyed had the qualification and work experience but were less likely to have undergone an advanced training. On-site professional development programs without the disruption of the work regimen of healthcare workers and care for older adults would encourage health workers to commit themselves and open the trajectory for career advancement. The increase in care needs and shortage of skilled nursing staff has become a compelling healthcare issue in home care sector in Canada. To address this issue, it may be beneficial to recruit skilled healthcare workers or provide further training to low skilled healthcare workers to meet home care demands.
The second finding of this study suggested that the higher the training, the lower the probability of injuries. Certainly, the literature on older adults showed that environmental factors are significant to the safety of older adults (Cesari et al., 2002) . Healthcare workers may take precaution in the way they provide greater care for older people, protecting the frail body from injury by dressing them properly and designing a safe environment. The recorded level of staffing is more significant; the greater the number of staff members, the less likely older adults would fall. Therefore, proper staffing and training will most likely allow for pre-emptive measures to protect the latter from harm.
The final results of this study were related to satisfaction. Because the national data had no direct valid and reliable measures of satisfaction, this study used the number of complaints of older adults as a proxy measure to satisfaction. Although complaints may include those regarding the environment and ability to move freely in elder home settings, there was a probability that a lower number of complaints (satisfaction) would be associated with how health workers cared for the older adults. This study found that health workers with an advanced level of education would have 0.858 times more probability to have a higher number of complaints. A robust generalization suggests that satisfaction with the service is strongly associated with further training of health workers. This finding differs based on healthcare environment. The most important influence in older adults' satisfaction is accessibility to the desired space (environment) and a health worker's continuity, humaneness, and thoroughness of care (Donabedian, 1966; Feletti, Firman, & Sanson-Fisher, 1986 ).
Older adults have emotional attachment to their homes and spend most of their adult lives in their homes. Any sort of change to the ecosystem will lead to an adverse experience and deterioration of the level of their physical ability and thus can result in a lack of independence. These conditions may also cause the disintegration and restriction of living space activities and, in extreme circumstances, a process of early institutionalization (Perez et al., 2001) . To compensate, health workers plays a role especially in supporting older adults to adjust to their new living environment (Lu & Chang, 1997) . The results of this clearly indicated in that to enhance quality of life, health workers' role is important in improving the lives of older adults. Therefore, improving their work through either attending trainings within or outside the institution in which they work or completing an advanced education is necessary.
Conclusion, Recommendations, and Implications for Practice
This study is original but it is limited by a set of variables that could act uniquely (namely, training and staff levels) or in unison in impacting older adults' well-being. Certainly, there is a need to expand on those aspects at a global level, particularly in countries with ageing population. However, in Canada, to support such an approach is less likely to happen. A national health strategy should adopt an aggressive stance to recruit, sustain, and continuously train health workers. The health system shall also address the shortage of health workers and increase targets for professional development and sustenance. Currently, Canada relies on immigrant health workers. With immigration laws becoming tighter (Stewart et al., 2006) , the need to provide further education and recruitment of health workers in Canada is quite immense.
Implication for Practice
The data in this study suggested that further training of health workers at nursing schools and universities require teachers and researchers to address the adverse events in hospitals, nursing homes, and home care settings, and discuss the strategies to prevent these safety risks for patients. The risk of medication errors and fall injuries is higher among older adults. Medication errors and fall injuries also have the potential to increase healthcare costs as they may lead to longer stay at hospitals and medical complications. Cases of medication errors, fall injuries, and complaints may be reduced by increasing the number of nursing staff and providing further training on adverse events. Further training and advanced knowledge on these issues enhance health workers' competency and prevent these adverse events. To prevent medication errors, nurses should ensure that they have minimal distractions because being distracted is a primary cause of error. If a nurse is not sure about the medication dose, an elder carer is obliged to ask the physicians who prescribe it or his/her senior co-workers. Health workers can take numerous preventive actions to reduce the likelihood of adverse events.
These adverse events at hospitals and nursing homes can influence public attitude about the standard of healthcare quality and the institutions. The reports on these adverse events might have a negative impact on the reliability and efficiency of healthcare settings. These events are also likely to have social and commercial consequences. Proper nurse staffing strengthens the healthcare system and improves patient safety. Although there is shortage of healthcare workers in Canada, the Canadian Institute for Health (2018) reported that in Canada, there are 1,102 nurses (RNs and other nursing practitioners) per 100,000 people or about one nurse per 100 people. This study suggests that nurse leaders and employers must address staffing needs and employ nurses appropriately in every healthcare environment.
